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VAL\¡E BOx AI.ID CRYOSTAT

There are some anomalus stress that the solenoid must sustain without
damaging itself ,

a) RUPTLIRE IN LIQUID IIELIUM LryE *+ rule CGA S'1.3 $ 4.9.1.1

b) rRESSURE INCREASE DUE TO FIRE CONDITION ín liquid helium

line + rule: CGA S-1.3 $ 5.3.1

c) LOSS OF VACUUM -+ rule CGA S-1.3 $ 4.9.1.1

d) VACUUM \ÆSSEL RELIEF DEVICE + rule CGA 341 $ 6.4.2

For the design it was used two referencos:

1) The Appendix A of the book "Thecnology of liquid helium" treating

the "Sizing of relief devices" relates to the CGA rules and

investigates in detail the following cases:

o Sizing for fire condition
o Loss of vacuum (no firÐ

2) "SAFËTY ASPËCTS FOR LT{E CRYOSTAT AI.TD LFIE
TRAhISPORT CONTAINERS" by W. Lehmannn and G. ZatlulICECT

r,:rspf.rll";t¡;flÊ.1sjx.11'#fl##;#-4*4ft1.if**:'lÏ:'î.f'1:.t;"-'iilt,äihr,:rggqiiffiË'"'.f ':i .',¡'Ïill'lf.Ì4riilf,i.::¡¡rg*

P. Valente uE 05ltv96

TØA LØØ'EN LÞ¿g¿¿ÞØlS + UñON!19 CUI^ld) UI9U3N3 OqIUSNU ZEz6T. 96/¿T./ZØ'



Amldo Encr¡le lpt.

or

GENERAL EQUATIO\I

Qa = const. (UA(tz - Ð) -+ UA(t2 - t) is the heat po\iler going to the

surface of liquid helium.

Qa = Gi(p1200 F) U A

with:

Qa = flow capacþ in cubic feet per minute of free air
t2 - temperature of external wall in F
[ = temperature of gas at flow condition in F
Gi : gas factor for insulated container

[J - (fnermal conductivity of insulation / thickness of insulation) in
Btu(hI ft2 F)
[ = total outside surface area of the container in square feet
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¿nraldo Encrylr ap,r

a) LOSS OF VACUUM with helium

The rule gives a minimum required capaoity of the pressure relief valve for
helium line:

Qa: (130 -t) / 4(1200 - t) * Gi U A

From ref, I for helium æssuming:

relicf valve pressure of 70 psig (5.8 abs bar)

Qa = 0.00787 (UA (100- Ð) with

f = - 445F (8.15 K)

or

Qa(Nm3 /h):0.0455 P$r)

P = k int.(80K4.2K) A/l = 363 W with:

k int = 2.91W/m
A = 7.86 m2
l:0.063 m

Qa = 16.5 (Nm3/h) of air

ü
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Anr¡Ido Encryler¡c.

b) FIRE CONDITION (with helium in insulation)

From ref. I

Qa: Gi U(100 F) Ao'82 with:

Gi: 52,5

I (300K' 4.2K) = 0.135 m

U : k(100 Fy I = 0.16 / 0.135 = 1.19 W/GIA K) : 1.19*0.3 05/1.13 :
0.210 BTU/ftz h F

A='1,86 m2 = 84.6 ft2

Qa = 420 SCFM of air = 420 t 0.0283 * 60 = 7ls Nm3/h of air
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Ânddo Enrn¡h ap.r

c) LOSS OF VACUUM with air

From ref.2

P : (cryost. wíth superinsulation) 50 kIV

Qa = 2275 Nm3/h of air
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Ar¡¡ldo Enerü¡ rÞr

d) vAcuLJM VESSEL RELIEF DEVICE

rule CGA 341 $ 6.4.2 + Discharge area > 0,34 mm2lkgof the water
capacity

P set point < 1.6 bar g

V tot : ! cryo + V valve box + V ohimney - V cold mass

V cryo: 13500 I
V valve box : 555 I - 32 l: 523 I
V ohimney: 65 I
V cold mass = 2490 I + 23 I : 2513 I

V tot = 1.1575 I
P water: 11575 kg
Discharge area: 0.34 * 11575 :3935 mm2

O>7lmm+DN100 ISOK
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AueldoEnc¡hr.¡t

SI

RELIEF DEVICE for þPlium eiPe

Qa mær > 2275 Nm3/h of air

J

DN 40 in I bNþO out)+ 26s7 Nm3/h = ks/h
ff our

BEI-, .I-EF DEVIC-E for vacuum, vessel

O>71 mm

,t

DN 100 ISO K -+ @ = 100 mm
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